Introduction
At present, based on the magnetic dual circuit method, the mathematical model of magnetic device can be divided into two categories: magnetic circuit-dual circuit equivalent model and gyroscope-capacitance equivalent circuit model. In the two models, the former cannot reflect the magnetic path parameters, and the latter can reflect the electric circuit and the magnetic circuit characteristics of magnetic component, but because it is a magnetic guide with capacitive simulation, it is easy to be confused with the concept of the stray capacitance of capacitance simulation in high frequency. In this paper, a new modeltransformer-inductance simulation model (T-I model) is studied, and this model not only utilizes the magnetic circuit-dual circuit transform method, which can fully and clearly reflect the magnetic circuit of magnetic component and the magnetic circuit characteristics, but also the parameters that reflect the parasitic effect can be conveniently joined. In this paper, the magnetic dual circuit method is adopted to conduct modeling and theory conclusion on the simulation of the magnetic hysteresis effect of magnetic component and saturation effect on T-I model. [1] 2 The Improved T-I Model of Magnetic Component
The Improved T-I Model of Magnetic Component
The Figure [3] [4] [5] .
The functional equation of controlled voltage source is shown in the following formula, which is the result of the simplified equation in reference [6] .
When the hysteresis property is considered only, the following relation can be obtained from 
Therefore, the equivalent nonlinear resistance obtaining f F branch can be worked out:
Simulating characteristics of magnetic hysteresis of the magnetic component by resistance conforms to the physical mechanism. Because the resistance voltage z   and   meet the relative reference direction, the partial pressure of the resistance will hinder the change of the flux, which is shown as the magnetic hysteresis characteristic.
Nonlinear Inductance T-I Model Considering

Magnetic Saturation
On the verification of the saturation characteristics of the model, the change of incentive magnetic potential s F is random, so the nonlinear controlled current source [6]
Figure 3 T-I model by nonlinear conductivity
The nonlinear controlled current source can be described in the following formula:
The following relation can be obtained from Figure 3 :
So the equivalent nonlinear conductance of FG branch is
When the voltage value of the both ends of the conductance G is less and the flux is less, the controlled current source is correspondingly small, and the magnetic potential is almost always on the conductance G , so the equivalent magnetic guide is 
The Simulation of Input Parameters
As mentioned above, a nonlinear controlled current source f F is used to simulate the nonlinear characteristics of the
can adopt the calculation method of data fitting. Within a certain range of precision, the formula can be simplified to the formula (7), and that is, a certain higher term is solely used to simulate the nonlinear of magnetic core. Namely,
The practical simulation of this controlled source will be discussed below to show that there is little difference using formula (7) to conduct the simplified analysis.
According to the magnetization curve standard in the magnetic core manual, the formula (7) is converted to the relational formula, between H and B which is as follows:
In the formula, e A is the effective magnetic conductive area and the e l is the effective magnetic circuit length.
[3]
The Conclusion of Magnetic Hysteresis Parameters
Because the   and F follow the circuit theory in the 
Calculation R
From the Figure 4 simulating inductance magnetic hysteresis effect:
Namely,
When the magnetic core is unsaturated, it satisfies the following formula:
Without loss of generality, has
Because the non-odd nonlinear differential equation solving is trivial, the numerical value  is not easy to obtain, and it's also because when the hysteresis effect is simulated, the main parameters are the remanence 
Calculate c
Replace R in equation (17) 
Magnetic potential F and  constitute a set of parametric
The following can be obtained by eliminating the parameter t from the above equation
The following can be obtained from
Selection of n
As can be seen from equation (6), as flux increases,
increases exponentially, and when reaching a certain degree, the magnetic potential will mainly fall on the controlled source, while the magnetic pieces will be saturated. From calculation, we can see that to ensure that the value of eq G is non-negative, n shall take the odd number. [7] 
Calculation of 
Use the equivalent nonlinear resistance eq G of G F branch to replace G in equation (23), and the value of  can be calculated from
The expression of parameter c can be obtained from
Simulation Realization and Results of the Model
Simulation of Nonlinear Inductance Model
Use the relationship between magnetic field intensity H and magnetic induction intensity B in the above equation (8) shown in Figure 4 (a). [8] Using the equivalent circuit in Figure 3 F and residual magnetism r  will not be greatly affected by m F . [9] Different c F are given, the value of c will be calculated according to equation (19) for simulation according to the calculated c and simulation results are shown in Table 1 .
By comparing theoretical and analog values, it can be seen that the analog forward magnetic value is slightly larger than the theoretical value while the reverse magnetic value is slightly smaller than the theoretical value. Therefore, it can be proved that analog results are basically consistent with the theoretical analysis results. Therefore, parameter c can be fully determined by using equation (19). F , which will be substituted into equation (7) 
Characteristic of Saturation Simulation
By referring to the magnetic core manual, use the slope and F corresponding to variables of the B H  curve to simulate the characteristic of saturation. During calculation, the taken parameters are the same as before, take the derivative of the parameter F in equation (23), and the following can be obtained 
Figure 6 Simulation of saturation model
In equation (33) 
Conclusion
The experimental platform is a four-phase (two-phase high)
VRM test platform, its control chip is ISL6558EVAL1Z, the input voltage is 12VDC, the output voltage is 1.5VDC, the control chip is ISL6558, and the switch tube MOSFET selects HUF76143S3S; the inductance of the integrated magnet pieces is L1 =100.4µH and L2 =101.2µH; the iron core selects spiral film magnetic pieces, and its winding air gap is gc =0.4mm ; the amount of leakage inductance is about 41.2µH . After verification, several results in the following figures can be obtained. The Figure 7 is the trigger waveform of switch tube, Figure 8 is the inductance current of single channel, Figure 9 is the current waveform of two-phase inductance and Figure 10 is the total output current.
[12] 
